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2 Planets from the Anglo-Australian Planet Search
uncertainty produced by our least-squares tting. This
t simultaneously determines the Doppler shift and the
spectrograph point-spread function (PSF) for each obser-
vationmade though the iodine cell, given an iodine absorp-
tion spectrum and an \iodine free" template spectrum of
the object (Butler et al. 1996). The uncertainty is de-
rived from the ensemble of velocities from each of four
hundred useful spectral regions (each 2

A long) in every
exposure. This uncertainty includes the eects of photon-
counting uncertainties, residual errors in the spectrograph
PSF model, and variation in the underlying spectrum be-
tween the template and \iodine" epochs. All velocities are
measured relative to the zero-point dened by the template
observation. Only observations where the uncertainty is
less than twice the median uncertainty are listed. These
data are shown in Figure 2. The gure shows the best-t
Keplerian model for the data, with the resultant orbital
parameters listed in Table 2.
The residuals about the t are slightly higher than the
3-4ms
 1
average level of \jitter" expected in a G1 star
with HD142's level of activity (Saar et al. 1998), but is
within the typical range seen in even inactive stars
9
.
The thirteen observations of HD23079 are listed in Ta-
ble 3, and they are shown in Figure 3 along with a Kep-
lerian t to the data with the orbital parameters listed in
Table 2. The rms scatter about this t of only 3.08ms
 1
demonstrates the extra-ordinary control over long term
systematics which the iodine cell technique can deliver
for stars with suitable intrinsic velocity stability. It also
demonstrates the suitability of the UCLES spectograph
at the AAT for radial velocities at the highest precisions {
even for a V=7.1 star near our V=7.5 current survey limit.
4. discussion
The resultant minimum companion mass for HD142
is M sin i= 1.030.19M
JUP
, with an orbital semi-major
axis a= 1.00.1au at an eccentricity of e= 0.370.1 { a
roughly Jupiter-mass giant planet in an Earth-like, but
eccentric, orbit. An interesting feature of HD142 is that
its metallicity is only marginally enriched over solar. This
planet, at least, has not formed in a metal-enriched sys-
tem, as has been suggested for many of the extra-solar
planets (e.g. see Gonzalez et al. (2001) and references
therein).
The minimum companion mass and orbital pa-
rameters derived for HD23079 (M sin i=2.51.1M
JUP
,
a=1.50.2au, e=0.040.18) indicate the presence of a
planet with signicantly larger mass than Jupiter, in
a Mars-like orbit with eccentricity consistent with zero.
Together with the extra-solar planetary companions to
Ret (Butler et al. 2001), HD4208 (Vogt et al. 2002),
47UMab& c (Fischer et al. 2002), and possibly the com-
panions to HD114783 and HD10697 (Vogt et al. 2002,
2000), HD23079 forms a new class of extra-solar planets,
which we name after the prototype object Ret. The re-
gion of the Log(e) versus Log(a
maj
) diagram these \Ret-
like" planets occupy is highlighted in Fig. 4. It is worth
remembering that prior to about 12 months ago the high-
lighted region of this plot was empty { though many extra-
solar planets had been discovered, none shared orbital
properties with the planets of our own Solar System. The
\Ret-like" planets, therefore, join with the \51Peg-like"
and eccentric giant planets in lling out the bestiary of
extra-solar planets. Prior to their detection, it was unclear
whether giant planets in circular, or near-circular, orbits
outside 0.1 a.u. would be found at all outside the Solar
System. Their discovery points the way to the detection
of Solar System analogs (in the form of Jupiter-like-planets
in Jupiter-like-orbits) once data sequences at better than
2-3ms
 1
span the necessary 10-12 year periods.
5. conclusions
We present results for the detection and characterisation
for two new extra-solar planets with orbital periods of one
year or greater around the stars HD142 and HD23079.
The planet around HD23079 is particularly interesting {
it represents the detection of a new member of the class
of \Ret-like" giant planets in near-circular orbits out-
side 0.1 a.u.. The continued detection by high precision
Doppler searches of these gas giants, in Solar System-like
orbits, gives added impetus that the continuation of these
searches to the 10-12 year periods where analogs of the gas
giants in our own Solar System may become detectable
around other stars.
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Fig. 1.| Comparison of the Ca II H line core in the Sun (lower line), HD23079 (middle line) and HD 142 (upper line). Solar spectrum is
from Kurucz et al. (1984) and other spectra are from Tinney et al. (2002).
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Fig. 2.| AAT Doppler velocities for HD142 from 1998 January to 2001 October. The solid line is a best t Keplerian with the parameters




for the primary, the minimum (M sin i) mass of the
companion is 1.030.19M
JUP
, and the semimajor axis is 1.00.1au.
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Fig. 3.| AAT Doppler velocities for HD23079 from 1998 January to 2001 October. The solid line is a best t Keplerian with the parameters
shown in Table 2. The rms of the velocities about the t is 3.08m s
 1
. Assuming a 1.1M

for the primary, the minimum (M sin i) mass of
the companion is 2.50.3M
JUP
, and the semimajor axis is 1.50.2au.





0.01 0.1 1 10
























Fig. 4.| Log(e) versus Log(a) for extra-solar planets reported as of 2001 September, plus the new planets reported in this paper and by
(Vogt et al. 2002) (solid circles), together with the inner planets of the Solar System (shaded circles). Planets with measured eccentricities
e < 0:01 are shown as upper limits at e = 0:01. The region of the Log(e)-Log(a) occupied by the planets of the Solar System, and its similarity
to those of the \Ret-like" planets is highlighted.
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Table 1







































Radial Velocities (RV) are barycen-
tric, but have an arbitrary zero-point
determined by the radial velocity of
the template, as described in Section 3




Orbital period P (d) 3396 62624
Velocity amp. K (ms
 1
) 29.65 565










Periastron Time (JD-2450000) 175222 168090
M sin i (M
JUP
) 1.030.19 2.50.3
a (AU) 1.00.1 1.50.2






























As for Table 1
